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(54) OPTICALLY ACTIVE ALLYL@(3754/24)FLUORO)SILANE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a new compound useful as a synthetic 
intermediate for various optically active compounds such as medicines, 
agricultural chemicals and natural products. 

CONSTITUTION: The objective compound of formula I (R1 to R6 are H, 
alkyl, aryl 06 silyl; R1 and R2 are not simultaneously H; Ar is aryl; (n) is 
1-3; R1 and R2, R2 and R3, R3 and R4, R4 and R5, R5 and R6 or R1 and 
R6, together with C, may form a ring), e.g. (S)(Z)-1-phenyl-[difluoro 
(phenyI)silyl]-2-butene. This compound of formula I is obtained by 
reacting substituted 1,3-butadienes of formula II with an aryl(fluoro) 
silane of the formula HSiFnAr3-n in the presence of a group X transition 
metallic catalyst having an optically active ligand (e.g. palladium chloride 
[(R)-N,N-dimethyl-1 -(S)-2-(diphenylphosphinoferrocenyl) ethylamine] at 
0-120° C. 
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m?mi ) hbs5 [i] 
Mb n 

R 3 





[I] 



3-n 

R 2 ' R 1 R* 

0£* v r\ r 2 , r 3 , r\ R 5 fccfc^R 6 ^^ffiS: 
ccTk^HT, 7'J-;H, Sfc^>'J;H 

^r^e^-To R 1 <h R 2 , R J iR 3 , R 3 £R\ R 4 1. 
R\ R'iR'StettR^RMaS^L/T^SaaSi— 

mmtrf, — asss [in 

Mfc2] 

R\ R 4 

[II] 




R 1 R 6 



(S*. R 1 , R 2 . R\ R\ R 5 feJ:0'R 6 ^^!iAL 
K.&mm=Fs r;u^JUS, T'J-m s/c«^yji/S 

i?&£ e ^cL, R l <hR 2 tiil]B#CC7KSMT-<b^^>Ci 
tittle. R 1 £ R\ R 2 £RVR 3 £R\ R< tR\ R 

>»£-«5S [III] 
Ub3] 



HSiF n Ar 3 . 



[Ill] 



[0 0 0 1 ] 
[0 00 2] 

[jS*JbCDWffl»»3 #*91tt— *« [ 1 3 
Mfc43 



R 2 R 1 R« 

[I] (a*. R\ R 2 . R 3 . R\ R s fed:0'R 6 «&^34Al 

cctKJRJK^. twjH, rv-;H, aatttfyji* 

fc/cl, R 1 iR 2 ^mC7k^lF^<i:^^Ci 
10 ttttl*. Arttry-iH^t. nBl, 2£fc«3 
^e>bt. R'iR 1 , R 2 £R\ R 3 <hR\ R 4 £ 
R\ R'iR^fcttR'iRMJife^Lr^SftSRi- 

[0003] *«K«:j:-?r»6ns*^ffii4r 

M4 ;Tetrahedron Asy mm e t r y , 
J_. 1 5 1 ( 1 9 9 0)]. Sfc* 36??Stt7y^ (7 

nzftzft^mLTv^isv^imm. jsh, yum*' 

l^tOrg, Reac. _37. 57 (1989) ] . tc 
*WStt/s. T-«W^#-Mt**i[0 
rganometal 1 ics, 6_, 884 (198 

7) ] *ftmm**TVfrTJi>*-)mzm*'&i8,~c 

[J. Am. Chem. Soc. , J_04. 49 6 
3 ( 19 8 2)].. 
[0 004] 

30 [ I ] fcJ:g*Sft***iSttT 

IsX (E) - 1 3 - h y^^;u^y;i/- l 

-^f*>, (Z) - l-7x^l/-3-h^^'J 

1 -^-r>, (E) - l - y^.^;i/-3 - hV7x 
-/1/fyjU- 1 (Z) - l-7i-Jl/-3- 
b yx^>yji/- i -:/f->, (E)-4~by>'=F 
;b>"j;U- 2 -^>r>. ( E ) -4-hyx^;l/^y 
;U- 2 -•^>t u >, 3-F'Jx^>y^-l-^r> 

[KLL J .Org. Chem. ,5_ 1,3772 (198 

40 6) ] fts*D6*vci>&. t>*»u cne>cD*mttT y 

3Wt?*ati. (Z) - 1 -7x-jh i - b y 7 

;b^a^>y;U-2-^-r>, (Z) - 1 -7:c~;b- 1 
- b ^ons/y;l/-2-^f>, (Z) - 1 -i/fzi 
l - b y ^an->y;l/-2 (Z) 
-1- (2 -^M-n?*-;!/) -l-by^aa^y 

2 - [feLL, Tetrahedron As 
y mm e t r y ,1, 1 5 1 (1 9 90) iOrgano 
metal lies, 6_, 884 (1987) ;Tetr 

50 ahedron Lett., 2_6, 3020 (198 



3 

5 ) ] &9q h ft r i > & * c ft h ©««f*iawm* c >-r ft 
fcfi^. s/c, cftfcofb^oKffi^&ior (i) 

- + *-^SB3W**9^U >^^-^^ffi [J .Org. 
Ch em. ,5.1 ,3 7 7 2 ( 1 9 8 6) ] B (2) 36* 
Stt^7^-!?A|fil?fST, h y ^aaV7>ig^ 
1. 3-^^^x>^5S?t^a t«L Tet 
rahedron Asymme t ry ,1,1 5 1 (1 
9 9 0) ;Or.ganometal 1 i.cs.6,,884 
(1 9 8 7) ;Tetrahedron Lett., 
2 6,3 0 20 ( 1 9 8 5) ] #*S B C<D^*> ( 1 ) 

<D-xmt£ or ft 6 ft&*3*r£teT y ;t^>^ 

( z ) ttflMft£j§ffir 'J >o««ttfflfW*^fiii 
.<bc>5X«£#**. (2) ©^accjcoTfeffi^^aa 
fpj^cwfc^sttr y > u^f#e>ft&<b 

[0 00 5] 

t»?H*J«»UJ:5ir*BH].K», Witt £"©36* 

B&l* 3-?*yi>»4*^^ 
[I] r*sftS3fc9*ffitery* Cjuu**) S/^>aW 

[0 00 6 ] 

[■ai*»»r*fc«>(D*a] ^^ts^fiw-tw-rs 
mi omm®&mt&m<o&?n : * TK-ttss [ i i ] 
Hbsi 




[in 



R\ R\ R 3 , R 4 , R'fc^'R 6 

tczWRjR-?-. r^^S, 7«;-;H, *fc»^u^» 

ttttl*. R 1 £ R l . R J £R 3 , R 3 £R\ R^R\ R 



;3) ^?5-2 55 3 5 3 

4 

5 £ R* S /cteR 1 £ R 6 «iS^ L r ^ S/*»<b H* £ ft o 

) rasft&Mfti. 3-7'*^x 

>S£TfB-®S; [III] 

[fbe] 

HSiF n Ar 3-» [in ] 

(St*, ArttT'J-JH^t. nttl, 2~*fc«:3 

Bswci-Kioma, -«ac [ i ] -cusn*** 
io rgftr y ;u (7;i/*a) *^>*i*i,>»teftiWJ*T£ 

[0007] *^ccM^smriB-ffiS; 1 1 i ] 

naitt«:A*?SP»<c{b-&«ir*s. g&SR 1 , R 2 . R 

\ R\ R'^^RUCiLrW^Sil/t^/cii 
X^JbS, r/PfcMUS, ^JUfi, 

20 Atf^^^-jH, >y;i/S, *7*;mfc£**tf*c 
i^t#5 e > y ^S<b IsXtetctZ-U h y y y 

5f^x>ailOTct^B (E) - 1 -7x~;U- 
1, 3-:/*^x> % (E) - 1 , 3— ^>£i?x>, 
1, 3 —>^u^>£^x>, 1, 3 -^n-^+t^ 
x>, (E) -l-FU^^>V;l/-l, 3-7£zs 
x> x (E) -1, 3 -isy*~)\s- 1 , 3-^5?>>x 
(E) -1, 3 — .^If i^x>, (E) -1, 3- 
30 ^#^x> x (E) -1, 3-**£^x> x (E) 
-1, 3 - ^7^x>, (E) -1, 3-f r ^> > x>, 
(E ) -5-7 xx;l/ — 1 x 3 — <>£>>x> s (E) 
-5-y^;U-l, 3-^=**F^x>, (E) -5-^ 
3-^*i?x> % (E) -4-t7^;b- 

i, 3-:/£^x> % (E) -4- h yy^^yji/- 

1, 3-:/#^X> x (E) — 4 — h y 7 x x;l/V y ;U 
-1 % 3-7'^> : x>, l-k'-^^^P^^t^, 1 
-tf-^>^a^>f>, (E) - 1 ~-fy=^)\y- l , 
3 -:/£t?x>, (Z) -l-7xx;u-i, 3-^3? 
40 i^x>, (Z) - 1 , 3-^>^^x> x 1, 3 - is? 
a-^>^^x> v i v 3 -->^n^^*y-> ; x>, (z) 
- l - h y ^^ji/t/y 1 , 3-:/£>>x> 4 (Z) 
-1. 3 -y^^x>, (Z) - 

l s 3-^^^^x>, (Z) -1, 3 — 

(Z) -1, 3-^^3f^x>. (Z) -1, 3 - 
/tyi>, (Z) - 1 k 3 -t=^^x>, (Z) -5 
-^x^-l, 3 -«~0£^x>, (Z)-5-^^ 
;U- 1 , 3-^*1f^x>, (Z) ~ 5-^^;l/- 1 , 
3 — <y^i?x> 1 (Z) -4-7"7^;b- 1 . 3 

so £t;x>, (z) -4- h y-rf^u^y/u- i. 3-^ 



5 

^yx>, (Z) - 4- hU7x^VU^-K 3- 

[0008] {&j5<Dmnv&zm&—w£< [ i i i ] t 
mzti&T v-fr (y)i*a) ^v^\xv vit7kmm& 

tctZT^^-^^^VyfrXvisV*- hccj:0*tffi 

n^^cnhti^ [##^01*5^^2 lOrganom 
et-al 1 ics/L 1 1 6 1 ( 1 9 8 8) ]. 
[0 0 0 9 ] ffllr^CtmSTV-^ (^;U^C3) 

> v (y?*— ji/) i?7)i*u (4- 

x;u) (4— i^T^:? JU) >^ 

X ^;l/^-a^ (4 *x;u) V^>, 

aj-n (4-y V*rU? *x;u) ?;i/:tn^ (4 

-j* b + isy ^7>, 7WDk'X [4- ( V 

-yy)i>*vst?*)\s) y *~)\,) ] ^^jl/^-a 
[4-.(h'J7Wa^^;l') ^ ->^>, yfo 

yjlt.a (is-f ym) >>y)i*u (j- 

[ (R) -N. N-^^-l-7xDt 
-;l/x^7UT^>] % ttfb'^^A [ (R) - N v N 
-\>**)V- 1 - (S) -2- (zsy *-)l>7$-ss\y 4 ; 
y x p-fex;iO xf;i/7$>] (J£TF\ Pdci 2 [(R)-(S)- 
PPFA]<bBS*T) ] , tWb/^S^A [ (R) -N, N- 
i?jt ?)\,~ (S) - I' , 2-t** (^^xjU*;*:? 
^7*Ptol/) xW7S>] , igfb^^A 

[ (S) -NL N-^y^;U- (R) - 1 ' . 2-t* 
^ yy xa^^;i/) x^;i/T 

(PdCI, [(S)-(R)-PPFA]) . &fb^v^A t (R) - 
1- (S) -1' , 2-t^X (^7x^7^7 

[ (S) - 1 - < (R) - T . 2-fcT* (^^^x;l, 

^7^A[(R)-l-((S)-r , 2-fc'X 
(i/7x^^7^) :7^n*tex;U) x^;Uy;H2 

, iSfb^^A [ (s> - 1 - ( (R) - 
I' , 2 - tT* (2^:7 xxji/^^^ 4 y) y xq-fex 
JU) xf;b7^n-;l/] , fcfb'^S^A [ (R) -N 
(2-tFD*e/xf;l/) -l - (S) 
-1' , 2-fc*X (i/7x^Jl/7*X7^) :7xP*fe 
x;Ux^;VTS >] , ttfb'^S^A [ (S) -N-^ 
*;U-N - (2 -t: Fu + v'x^) - 1 - (R) - 

r . 2-t:x (V>y *~)Vy * xy 4 j) y^u-b- 

Jl/x^rry] % t&flS^v^A [ (R) - 2 . .2 ' 
-^(^7x^X7^)-l, T -fc^?? 1 

^ (fiTF, B I NAPiWfflrTS. ) ] , &{b'^^ 
A[ (S) -BINAP], ttfb'^J^A [ ( + > - 
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2, 3-0-^V^Pb , y'r>~2, 3 -^t Fd + ^ 
-1, 4- fcf* (^7*x^^7^ 
T* D 1 OPiBHS-r*. ) ] > tSfb^i^A 
[ (s) - *.=.ji/**7 -f y) fc'ay^>] , *& 

fb^^A [ (R) -.(^7x^X7-f/) fP 

y^>] ft i'o^stt^'^ ^ s asi #<d&*>cc , n» 

{fc^^^^A-sff, «wb-**;k tMb&&& fei- 
gn 0 i**iStt*x 7 * >iBffi^^jffi 

10 &&t>i*x#mtLxmt<>&c£tfivsz>. */\y<> 

IB&T-iLr^ (R) -N, N-^^;U- l-7xD 
•fe-;Vx?;l/7$> ( (R) - N, N-^^;l/-l- 
(S) -2- (*/7xx;l/^7^7xP-fe^l/) x 
W7 5> («T (R) - (S) -PPFAtlW. ) . . 
(S) -N, N-^^^;U-1- (R) -2- (^7* 
^7^7xDt-W x?;bT5> ( (S) - 
(R)-PPFA), (R) - 1 ~ (S) - T , 2- 

(^7x^^7^7xD-fe^) X^;UT*fe 

hv (s) - i - (R) - i • , 2-tr* (v>y *. 

20 x;1/t^x^ ^ /7xP. > fex;i/)..xfjl/7t^-l, 

(R) - 1 - ( (S) - r . 2-t'X (i/7x-H 
xy a ;) ?xn*fex;i/) x.^jirfr^-fr. (s) - 
i - ( (R) - r . 2-tr* (^7x^^7 ^ 

y) 7i-P-fe^) x^;UT;Un-;k (R) - N - ^ 
^;l/-N- (2-fcFa+>/xf;W-l- (S) - 

1' . (i/7xX ( ll/7*^7^/) 7xPtx 

;l/X^;l/T5>, (S) -N-^^;l/-N- (2-t F 
D=*^>X - 1 - (R) - 1 ' , 2 -fcTX (i^^ ^ 
x;l/7^X7^) 7xD-b^xfJl/7^ t 2* - 
30 (^7x^X7^) t:t7?Jk (S) -2-t 
Fa4 : ^-2 , - (^7x^Jl/^7^) tf7^r?^ 

[001 1] SJ£«0 - 1 2 0 'COSafflrtf 5 C <t#T 

sj»os**©*>6sa- 1 o o-corartf ^ 

[0 0 12] 
40 ##W1 

[fb7 3 

HSiCl 2 Ph ^ HSiF 2 Ph 

C3 (7x^) ->^>6.11 q (34.5 mmol)£ftW., -30 

6.0 nroi)4# y t'd t u>tt©ttc>j|r5/ y 
rue -4crc-v4o&rmwLtc'&. Kjmmommm 



(5) 



A^rJnx., ^RSttmttT^SL (^o-ii^C) i^u* 

D :>^>3.81 q(lR^77%)£f#fc e 

[0 0 1 3 ] *H WR (CDC1 3 ) 8 5.18 (t, J = 69.3 H 
Z, 1 H), 7.53 Cm, 5H). 

[0 0 14] IR:(neat) 3095, 3070, 2240, 1600, 143 
0, 1135, 920(SiF2), 870, 830, 740,695, 490 cm" 1 . 

[0015] mmt2 io 

[ft 8] 

HSiClPh 2 HSiFPh 2 

ry-^^^A^^-yjltUiyViJ— b7.55 q (0.042 
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T;U=f>*H»T. ^^WA7 5Ft, (R)-2-t * 

[Tetrahedron Lett. ,31,6321(1990) ] (124 mq, 0.273 m 
mol), ^tiDI^^Kl, 1 -i^9Ml/X*Ml/) ]>> 
•7>(220 mq, 1.46 mmol ):fc5 cfc C>V $ #V-;K217 mq, 
3.19 imolJftaB'Cai.s BSraKJCS-it/c. 

: ftfii^^ =4:1) CR)-2-[^^^ 

;u ( l , i-^^f^;ux^;i/) ^ y;i/^^>>]-2 > -^^ x 30 

/Co 

[0 0 19] m.p. 138-139 "C [a]tf° -31.65* (c= ^ 
Ph 



: (200 ml)&CTiI/=f>#H«T, *C3CI ^> 
•7>5.00q (0.023 mol)*ffiir*TO, 3Q»raJlH» 

U-7;b^n (^xXJl/) ->^>4.79 q(iR^90%) t 
f#/c (95'C/2 mmHq) „ 

[0016 f*H MMR (OXIls) S 5.61 (d, J = 54.5 H 
2, 1 H), 7.58 (m f 10 H) . 

[0017] IR:(neat) 3075, 3065, 3025, 2160, 159 
5, 1425, 3120 , 995 , 855 , 825 , 735,695 , 510 , 490 , 4 
65, 440 cm" 1 . 

[0 0 18] ##093 

Mb9] 



Si(f-Bu)Me 2 
PPh 2 



1.432, CHCI 3 ) 
[0020] 1 H fsMR (CDC1 3 ) 8 0.33 (s, 3 H) , 0.08 

(s, 3 H), Ch40 (S, 9 H), 6.60—7.65 (my 22 H) . 
[0 0 2 1 ] IR: (KBr) 3450 , 3050 , 2 9 50 , 2925 , 2855, 
1590, 1500, 1470, 1430, 1350, 1270, 1250, 1000, 8 

40 , 815 , 790 , 740 , 700cnf 1 

[0 02 2] MS m/z (tB>tf§£g, %) 569 (M+, 13.5) , 
568 (29.5), 437 (32.8), 326 (51.6), 185 (36.6), 18 
3 (47.1), 135 (20.5), 73 (100.0). 

[0 0 2 3 ] ##014 

Utl 0] 



SiF 2 Ph 



OH 



(S)-(R)-i-7^^-i-[^7;i/tP >"J 
;U] -2- y-r> (80%ee,650 mq)£M Jl//?" h 5 

t FP7 7>M (1:1,2 ml) CC, ? ^{b^';^A(350 
mq), &m7km* h y ■? A (600 mq)*5cfcc>'a^{b7k^* 
(30X.4.4 ml)4flD^SfiT, l2B#P*fr<ttA,b/c. K£S 

flffiSE^^^^A^u^htciOffitSL/, (S)-(Z)-1-:? 
xx;b-2-^f->-l-^-^(305 mq, 86%, 78% ee)£f# ★ 



4 H), 



[0 0 24] [a]tf° +163* (0*1.32, CHC1 3 ) 
40 [0 0 2 5 ] *H ISMR (CDC! 3 ) S 1.62—2. 02 Cm, 
5.50—5.80 Cm, 3 H) , 7.20—7.62 (m, 5 H) . 
[0 0 2 6] IR: (neat) 3300,1030,980,740,720,700cm 



[0 02 7 ] ^ 

[{bin 



HSiF 2 Ph 



SiF 2 Ph 



£Fgcp. PdCl, [(R)-(S)-PPFA](24.6 mq, 3.98 X 1CT 2 m 
mol , .0.4 mol%)^i?T\ (E)-l-7 ^^J^1,3-7 
>(1.27 mq, 9.76 mmol) £ 7 x ^ P ^ > 

(1.39 mq, 9.67 mmoD^rJjnx., IIST, 22 B#^JSJ£$ 
^/c e 7K20 ml?rSCc:«tCj]Dx.7XJl^r^^^> CIO ml X 

(Z)-l-:? ^x;b-i- [isyjl>*& (7 x.-;l>) is V ;!/] - 
2-7 f~> (JR* 53%. 9956ea 130-150 "C, 0.9mmHq)£ 
f#/c 0 CCDt0^r^x^;UV^^Ai^L(S)-(Z)-l- 
? x ~;V-i- (F'j7x x;l/-> y -2-7 >t Ltc 

[0 0 2 8] (S)-CZ)-i-y x~;V-i- [ 7 x (ix? 
;M-p) ^y;u] -2-^*r> 1 H nmr (cdci 3 ) S 1.56 

(d, J = 5.03 Hz, 3 H), 2.87 (m, 1H) , 5.83 (m, 2 
H), 7.33 (m, 10 H). 

[0 02 9] IR:(neat) 3030, 1595, 1495, 1425, 112 
5, 910, 870, 840, 740, 710, 695, 520cm- 1 

[0 0 3 0] 

(S)-(Z)-1-^ x — JI/-1- b V 7 x V )U-2-7-T> 

[a]tf°-13.9" (d.86, CHC1 3 ) 

[003 1 ] 1 H WR (CDC1 3 ) 8 1.49 (dd, J = 2.0 an 
d 9.3 Hz, 3 H), 4.15 (d, J = 11.3Hz, 1 H) , 5.74 
(m, 2 H), 7.30 (m, 20 H) .. 

[0 032] IR:(neat) 3070, 3050, 3020, 2900, 196 
0, 1860, 1820, 1595, 1490, 1595,1490, 1425, 1400, 
1365, 1260, 1220, 1195, 1105, 1D30, 995, 760, 740, 

700, 605, 510, 5Q5, .490cm 1 . 

[0 0 3 3] 
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* ?#6 titc (Z)-i-:7 * ~Jb-i- [ i> 7 a (7 x - 
y )i ] -2-^^.>(D»iRfra«**5«t OTBSSHBOSHE 
©fcfe&T<D^4tT&--3fc. (Z)-i-?x~;l/-i- [s? 

(7x^Jl/) S^y;U] -2-^-r>(950 mq, 2.4 
mnol)*x^y-;u"tta, 3tE7j<^#HfrF, Pd-C ( 5 

a*ffio»*««*a*oyc. f#^>n/ci-7x-;i/-i- 

(3 ml)*, 7 s * h -77JU^D^5M(80%,2 ml, 14 mmol) 

-i- ( h >;.^;i/*n^y^) ^^>^^^^;i/A7 

5 7 ^{b^y ^A(20 mq, 0.34 mmol)CD7?ffiT, 

m-CPBA (80%, 1.30 q, 6.03 rmrol)<t J5J£3# 1 
iilz-l-^iry-jbtfWfc. ft^fStt 2? A Dai eel - OB 

(-\^if> : 2-^'n^^y-;b=40 : l) &J%\t>tcMfot> 
a v b V v 7 ftmc J: > ^ <t <0 JtKCc J: 0 1 % 

C CD fc <D (S>#99% ee*C * & C t h » 6 ft/c (Z)-l- 
7i^M-[^7JKn (:7x~;u) ^>y;l/] -2-7 
20 - >«CS)*9g^ee-r*Si : aSL/te. 

[0 0 34 ] 1-7 3L~)l- 1 -^^^-JU 
[a]tf 0 -37.1° (CL^QH*). 

[o o 3 5 ] *h tm (axn 3 ) 5- o.94 (t, j = 7.3 hz, 

3 H), 1.29—1.96 (m,4 H), 4.67 (t, 3 = 6.5 Hz, 1 
H), 7.34 (m, 5H). 

[0036] IR: (neat) 3370, 2950, 2930, 2870, 174 
0, 1450, 1380, 124 5, U00, .1015, 760 , 700cm' 1 . 
[0 03 7]'Slft«2 
Mfc 1 3 ] 

30 



SiF 2 Ph 



OH 



* 



HSiF 2 Ph 



SiF-Ph 



PdCl 2 [(R)-(S)-PPFA](3.19 mq, 5.16 x 10" s mmol, 0.5 
mo!50, (E)-1,3--^>£^X> (67.6 mq, 0.993 rrmol) 
te£W7)\/*U (7 *~;l>) V-5> (141 mq, 0.978 

(R)_(z)-4- [*s7)\s*u (7 vy ;H -2-7 
•r> (iR^56%,85%ee) &7 *~JVV ^^AiMIL, 
(R)_(Z)-4- h y 7 X ^ik>y;H^>r>i bfcf^ 

(R)-(Z)-4- ( b V7 x^>y;i/) -2-^>-r> 

[a]D 2(> -24.6* (Cl.64, CHCO 

[0 03 8] J H NMR(CDC1 3 ) S 1.22 (d, J = 7.16 Hz, 
3 H), 1.48 (d, J = 4.94 Hz, 3 H),2.86 (m, 1 H) , 



40 



5.38 (m, 2 H), 7.26—7.60 (m, 15 H) . 

[0 0 3 9 ] IR : (neat) 3050, 3000, 2865, 1425, 11 
05, 700, 500cm" 1 . 

[0 04 0 ] 

[ftl4] 



SiPh, 



OCOPh 



^Cf#^>n/c(Z)-^- [is7)l*U (7 UV)l>] 
•«T<Dtft^*?T3&o/c. (Z)-4-[^^n (^x^ 

50 ;u) ->y -2-^>f>^7x^l/'J 9**5 At (U}M L 



(7) 



5-255353 



XL 



12 



mq, 1.08 imol)**Kx^JHlJ, Rh-C (5%) ??SET\ 
flfflE**#H»T CIO Kq/cm 2 ) TgM^K^SsJn U fc„ *fe 

-7^;Ucp(i.5 m1)h U X^;UT 5 5 ml)** <fc O'm-CP 

»T»» Jg{t^>:/-OK2.4ml, 20.8 nmoDi r 'Jx? 
;UT $ >(1.7 ml, 21.0 mmoD^rttlx.fco U?i>tltc&& 
#K (R) -2-^>?^ift^07F^7 7 
> : Slx^=6 : 1 ) -CflHKOfc. j^fitt^^A 
AD (-^tf» *fefel^ciKft^civh^7»«f*?f* 



10 



;U] -2-"< > > £ (R)ft85%ee £ b /c. 

[0 04 1 ] CR)-2-"<>^^ 
[a]tf°-7.34* (c 0.362, CHC1 3 ). 

[ 0 0 4 2 ] l H IWR (CDCL) S 0.80—1.95 (broad, 1 
0 H), 5,20 (broad, 1 H) , 7.27—8.25 (m, 5 H) . 

[0 04 3] IR:(neat) 2960, 2930, 2870, 1790, 171 
5, 1600, 1425, 1310, 1285, 1210, 1170, 1105, 1070, 

1025, 995, 710cm" 1 

[ 0 0 4 4 ] 

[ft 1 5 ] 



HSiFPh 



L 2 



Cr 5i 



PdCl 2 [(S)-DPPMP] (14.2 ml, 3.17 X 10"' mmc>l)ff*JE 
TV 2/^n-^>*.^X>(303 mq, 4.58 mmql)£ 7 
a (is 7 x x;l/) ->^>(941mq, 4.65 mmol)£90 o C"C 
1 5H#lfflEJSS-efc. nt>tltc3 -V)\s*U (V>7*~ 

0 % 3_ ?)lzsyx. x;l/>> ^i7DOf>i : 0 
COfe(DCD«»lttffl»J^^^rStt^^ADa i c 
el-OJ (^*rV"> : 2-7'n^*y-;l/=900 : 1) cc X 



K£&mW?V^b#57ft1fclZ&q®fcUctChl 7 

[0 04 5 3 a H NMR(CDC1 3 ) £ 0.51 (s, 3 H) , 2.13 
(m, 4 H), 5.85—5.69 (m, 2 H) , 7.32—7.55 (m, 10 
20 H). 

[0 04 6] 
lit 1 6 ] 



Ph 



HSiF 2 Ph 



SiF 2 Ph 



+ ^>]-2 , -t^^ x^^7 w ^-1,1' -t^^^;U(17. 
0 mq, 2.99 XIOT 2 ), J&ffcT V Jl"^ W AH*f*(5 .6 30 
8 mq, 1.55 x lCT 2 mmolX (E) -1-^^—^-1,3-^ 
^yx>(591 mq, 4. 54 mrnol >^ Jl^U (y x 
v^>(735 mq, 5.10 rnnoljCDffi^JfcSfrC 1 

( R )_(Z)-i-^ ^ -;i/-i- [isyfrXu (y y'j 

;H -2-^r>£f#/c (lR^53%,35%ee) . 

[ 0 0 4 7 ] *H Mffi (CDCIO S 1.56 (d, 3 = 5.03 H 
z, 3 H), 2.87 (m, 1H), 5.83 (m, 2H) , 7.33 (m, 10 

H). 

[0 04 8] IR:(neat) 3030, 1595, 1495, 1425, 112 40 
5, 910, 870, 840, 740, 710, 695, 520crrf l . 

[0 04 9] 

Utl 7 ] 
Ph 



SiF 2 Ph 



OH 



fc&TFOmtt'ntl ~> tc 0 £j&ty}T h S (R)-(Z)-W x 



x;b-i_ [zsy)\/*u (7 xx;i/) -2-^x>^ 
— WSrftMx^jUti, JnE**#H«T(10 Kq/l00c 
nf ),5%Rh-C£*f^Til7cUfc 0 Se>tC^DD^^> 

i-7x-M- (fy^wu^yjb) :/£>£f#fc 0 

^TC^DMFiggl*. m^PBA£J5l£3ti\ 1-? * 
— ;U^i®^/c(lK^36% v b. p. 115— 120 
'C/25 mmHq) 0 C©fcOO»«ftiiWI*<bt6*ra2{B i &56 
¥Stt^7ADa i c e 1 - OB»/*^pvF 
y^^WfCj^B^fciCi, (R) ft3 5%e e "C 

D (^^x;u) ->y;U] -2-^t">« (R) f*3 5%e 

[0 0 5 0 ] i-y 1 

[o]tf °13.4* (c 1.50, CHCI3). 

[ 0 0 5 1 ] J H IsWR (CXI,) $ 0.94 (t, J = 7.3 HZ, 

3 H), 1.29-1.96 Cm, 7 H) , 4.67 (t, 6.5 Hz, 1 H) , 

7.34 (m, 5 H). 
IR: (neat) 3370, 2950, 2930, 2870, 1740, 1450, 138 
0, 1245, H00, 1015 , 760 , 700cm" 1 Mtkffl 5 

[it I 8] 



13 



(8) 



W5-2 5 5 3 5 3 
14 



HSiF 2 Ph 



§iF 2 Ph 



^-7^;U(7.0 mg, 2.99 xlO" 2 ), i&ftT U JWt^is? 
A~S&(5.68 mq, 1.55 x 10r 2 mmol), (E) -1-? a 
— Jl*--l I 3-:/*S'X>(391 mq, 4.54 mmoD&cfc 

(7 x — ;U) ->^>(735 mq, 5.10 mmol)CD*l^ 

T\ ^Sbcs)-(Z)-i-^^^;i/-i- [i^yjvtu (y * 

isy*],] -2-7T>*ntc (JR^63%,45%ee) 0 



;U-i- ( h 'J7x^7x^;l/y'jjl/} -2-^f>tUc 
«9fcl8*M5£Lfc. ttftf»3ftJM««:96ttM4^iq« 

10 fc e 

[0052] mmme 

[ft 19] 

ph \/ = \ 

HSiFPh- ^ 

SiFPh, 



;U) b*H U^>](13.2 mq, 3.0 x lCT 2 mmol, 2 mol 

50, (S)-2- [ toy 

v>>(5 mq, 1.9 mmol (E)-l-:? ;I/-l,3-:/£^X 
>(220 mq, 1.69 mmol):te<fc 7 ;J/) 
S"5>(364 mq, 1.80 rnnol)©S^Bj*Mfi"Cl3^H* i 
<^L/c e CS)-(Z)-!-^ 3i-JU-l-'[7Jl/^a 



x^;l,) -2^-r>(lR^100% , 38.7%e.e.)£ 



